
Please afrfend the above-identified application, as follows: 
In the claims: _ . — ■ " 

1 . (Currently Amended) A method of inhibiting fouling of heat transfer surfaces in 
contact with petroleum or hydrocarbon feedstocks comprising contacting the h e at transf e r 
surfac e with an e ff e ctiv e amount of a th e rmally tr e at e d 

heating a phosphorous-sulfur compound to yield a heat-treated phosphorous-sulfur 
compound exhibiting a 31 P NMR peak between about 93 and about 97 ppm: and 

contacting the heat transfer surfaces with the heat-treated phosphorous-sulfur compound . 

2. (Original) The method of claim 1 wherein the fouling is coke formation in pyrolysis 
furnaces during thermal cracking of hydrocarbon feedstock. 

3. (Currently Amended) The method of claim 1 wherein the th e rmally tr e at e d heat- 
treated phosphorous-sulfur compound is prepared by heating a phosphorus- sulfur compound at a 
temperature of from about 160° to about 500 °C. 

4. (Currently Amended) The method of claim 3 I wherein the phosphorus-sulfur 
compound is selected from mono- or di-substituted thiophosphate esters, phosphorothioites, 
phosphorothioates and thiophosphonates. 

5. (Original) The method of claim 4 wherein the phosphorus-sulfur compound is a 
trisubstituted phosphorothioate. 

6. (Original) The method of claim 5 wherein the trisubstituted phosphorothioate is a 
s,s,s-trialkyl phosphorothioate. 

7. (Original) The method of claim 6 wherein the s,s,s-trialkyl phosphorothioate is s,s,s- 
tributyl phosphorothioate. 

8. (Currently Amended) The method of claim^ \ wherein the phosphorus-sulfur 
compound is a mono- or di-substituted thiophosphate ester. 
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9. (Original) The method of claim 8 wherein the mono- or di-substituted thiophoshate 
ester is a mono- or di-alkyl thiophosphate ester. 

10. (Original) The method of claim 9 wherein the mono- or di-alkyl thiophophate ester is 
mono- or dioctyl thiophosphate ester or mono- or di(ethyl)hexyl thiophosphate ester. 

1 1 . (Currently Amended) The method of claim $ I wherein the th e rmally tr e at e d heat 
treated phosphorous-sulfur compound is prepared by heating a phosphorus-sulfur compound at a 
temperature of from about 180° to about 280 °C. 

12. (Currently Amended) The method of claim 3- I wherein the th e rmally tr e at e d heat- 
treated phosphorous-sulfur compound is prepared by heating a phosphorus-sulfur compound at a 
temperature of from about 200° to about 260 °C. 

\^13. (Currently Amended) The method of claim 3- I wherein the phosphorous-sulfur 



14. (Currently Amended) The method of claim 2 comprising injecting the th e rmally 
tr e at e d heat-treated phosphorous-sulfur compound into the pyrolysis furnace prior to processing 
the hydrocarbon feedstock. 

^ 15. (Currently Amended) The method of claim 14 wherein the th e rmally tr e at e d heat- 
treated phosphorous-sulfur compound is injected into the pyrolysis furnace from about 30 



4J16. (Currently Amended) The method of claim 2 comprising injecting the th e rmally - 
tr e at e d heat-treated phosphorous-sulfur compound into the pyrolysis furnace simultaneously with 
hydrocarbon feedstock. 




minutes to about 24 hours prior to processing the hydrocarbon feedstock. 
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17. (Currently Amended) The method of claim 2 comprising injecting from about 1 to 
about 1000 ppm of the thermally tr e at e d heat-treated phosphorus-sulfur compound into the 
pyrolysis furnace. 

18. (Currently Amended) The method of claim 2 comprising injecting from about 10 to 
about 100 ppm of the th e rmally tr e at e d heat-treated phosphorus-sulfur compound into the 
pyrolysis furnace. 

1 9. (Currently Amended) A method of inj e cting introducing a th e rmally tr e at e d 
phosphorous sulfur compound into a pyrolysis furnace coil comprising pumping a phosphorous 
sulfur compound through a microth e rmal r e actor wh e r e in th e microth e rmal r e actor is h e at e d such 
that th e e ffluc e nt from th e microthermal r e actor compris e s 

heating a phosphorous-sulfur compound at a temperature of from about 160°C to 500°C 
for about 5 minutes to about 3 hours to yield a heat-treated phosphorous-sulfur compound; 
th e rmally tr e at e d phosphorous sulfur compound , and 

inj e cting introducing the th e rmally tr e at e d heat-treated phosphorous-sulfiir compound 
into the pyrolysis furnace coil. 

20. (Currently Amended) The method of claim 19 wherein that th e e ffluent from 
microth e rmal r e actor has a the temperature [of] ranges from about 200 °C to about 500 °C. 

21 . (Currently Amended) The method of claim 19 further comprising mixing the 
phosphorous-sulfiir compound or the th e rmally - tr e at e d heat-treated phosphorous sulfur 
compound with a carrier. 

22. (Original) The method of claim 21 wherein the carrier is a gas or a liquid. 

23. (Original) The method of claim 21 wherein the carrier is steam. 

24. (Original) The method of claim 21 wherein the carrier is an inert gas. 
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25. (Currently Amended) The method of claim 34 21 wherein the carrier is nitrogen. 

26. (Original) The method of claim 21 wherein the carrier is natural gas. /S W In 

LP( ( \ca,^ J 



